Abstract -C o m p u t i n g t h e Fast Wavelet Transform of rational i n p u t sequences using algebraic scaling coefficients affords only a finite estension field Etr over Q r a t h e r t h a n t h e field of complex numbers. We use Galois theoretic m e t h o d s to s t u d y t h i s extension field.
I. INTRODUCTION
Orthonormal wavelet bases are usually constructed by the tools of multiresolution analysis, cf. [a] . At the heart of a multiresolution analysis stands a so-called scaling function cp. This scaling function satisfies a dilation equation, which can be written in Fourier space as + ( U ) = mo(w/2) + ( w / 2 ) , where mo(w) = h, e-*nw. In what follows, we assume compactly supported scaling functions with algebraic coefficients h,, i. e., every coefficient h , is element of an algebraic number field. From the multiresolution analysis axioms one derives the sim- 
ALGEBRAIC SCALING COEFFICIENTS
In the case of trigonometric polynomials I mo(w) 1 ' with algebraic coefficients, the following theorem ensures that mo ( w ) has algebraic coefficients, too. Here, IC(. ) denotes the leading coefficient. As a consequence, we get an upper bound for the order of the Galois group Gal(D/F), which is helpful in the estimation of this group.
Corollary 3 We have the following upper bound for the field degree of D I F :
By carefully studying the structure of K , we obtain L e m m a 4 The field D is generated by the composition field EK. 
